AIM The aim of this study was to investigate the reliability of the Thai Gross Motor Function Classification System Family Report Questionnaire (GMFCS-FR) and the possibility of specialeducation teachers and caregivers in the community using this system in children with cerebral palsy (CP).
INTERPRETATION
The Thai GMFCS-FR is a reliable system for classifying the motor function of young children with CP by teachers and caregivers in the community.
Having a young family member with cerebral palsy (CP) generates heavy health, education, social services, psychological, and physical support demands on the family during caregiving. 1, 2 The World Health Organization has estimated that 80% of the world's population with a disability live in resource-poor settings. 3 One of the objectives of the WHO global disability action plan 2014-2021 is 'to strengthen and extend rehabilitation, habilitation, assistive technology, assistance and support services and community-based rehabilitation'. 4 To fulfil this objective, it is crucial that health and service providers can identify what activities children with CP have difficulty performing in the environment of their daily lives. Parents and primary caregivers know best in regard to their child's gross motor ability, as well as to his or her performance in the home, school, and outdoor community setting. Therefore, they are the best assistants for health professionals and other support and rehabilitation services. Although parents and caregivers often are not familiar with medical terminology, using lay language will enable them to classify the severity of gross motor dysfunction of children with CP.
The researchers also investigated the reliability of the tool when administered by health professionals and parents, and found excellent agreement. Having a classification of the child's abilities from families and professionals using the GMFCS can benefit the planning of health, social, and education services. 7 Several studies have provided evidence of the high reliability of the GMFCS-FR between parents and health professionals. 8, [10] [11] [12] [13] However, limited research has been conducted in young children with CP. 11, 13 Furthermore, one previous study by Shi et al.
14 investigated the reliability of the GMFCS-E&R and GMFCS-FR when administered by teachers and parents in special-education schools in China. This study suggested that the use of the GMFCS-E&R should be extensively promoted in specialeducation schools. In Thailand, children with CP are the most commonly encountered children with physical disabilities and the largest group receiving services from special-education centres. Therefore, teachers, parents, or primary caregivers play an important role in helping children with CP with their functional ability and provide early interventions and preparation for their education. 15 The GMFCS-FR has been translated into many languages, including Thai. It could be used as an appropriate classification system, particularly for service providers in a large population or when it is not feasible for health professionals to perform assessments in the community. 8 In addition, the reliability of the Thai GMFCS-FR should be investigated in young children with CP. The purpose of this study was to examine the intra-and interrater reliabilities of the Thai GMFCS-FR administered by special-education teachers and caregivers of children with CP aged 2 to 12 years. The possibility of using the GMFCS-FR correctly and agreement of the classification of children with CP in the community by special-education teachers and caregivers are also reported.
METHODS Design
This cross-sectional research was conducted in two phases. The first phase investigated the intra-and interrater reliabilities of the GMFCS-FR in two special-education teachers and two caregivers at the special-education centre in Khon Kaen Province. The second phase examined the possibility of using the GMFCS-FR by teachers and caregivers in the community around Thailand. Written informed consent was obtained from all participants. This study was approved by the Khon Kaen University Research Ethics Committee (reference number: HE582062). Figure S1 (online supporting information) shows a diagram of participants in both phases and the numbers of returned questionnaires in the second phase of the study. For the assessments of intra-and interrater reliability (the first phase), 21 children with CP aged from 2 to 4, 4 to 6, and 6 to 12 years were recruited. There were seven participants with different GMFCS levels recruited for each age range from special-education centres, hospitals, and the community. The raters were two special-education teachers and two caregivers who were not familiar with the GMFCS-FR. One teacher had 1 year of experience in taking care of children with disabilities, and the other had 6 years of experience in taking care of children with disabilities. Each caregiver had a child with CP, and both of them had 6 years of experience in working with children with disabilities.
Participants
To examine the possibility of using the GMFCS-FR (the second phase), special-education teachers from specialeducation centres in Thailand and caregivers of children with CP were recruited as raters, using convenience sampling. Raters were excluded if they could not finish the GMFCS-FR after training.
Measures

GMFCS-FR
The GMFCS-E&R has been modified for parents or caregivers and was called the GMFCS-FR by Morris et al. in 2004. 7 The GMFCS-FR presents an option for parental involvement in classifying children's motor abilities. The questionnaire is available for four age bands of children and young people, specifically 2 to 4 years, 4 to 6 years, 6 to 12 years, and 12 to 18 years. The GMFCS-FR has already been translated into 12 languages by individuals who are experts in both English and their own languages, including Thai (www.canchild.ca). In this study, three age bands of the Thai version of the GMFCS-FR (2-4y, 4-6y, and 6-12y) were administered by special-education teachers and caregivers. These three age bands of the GMFCS-FR were selected because the participants were children with CP aged 2 to 12 years who received services from special-education centres.
Procedures
For the reliability study, the Thai version of the GMFCS-FR was introduced to four raters who attended a 3-hour training workshop. Video recordings of 21 children with CP were used to present functional mobility while the children performed their daily activities for approximately 30 to 60 minutes. Each rater watched videos and individually rated the level of each child's gross motor ability twice. A 2-week interval was given to prevent rater recall of the participants' GMFCS evaluations (Fig. S1 ).
For the feasibility study of the use of the GMFCS-FR, a 1-day GMFCS-FR workshop was organized for specialeducation teachers from centres around Thailand at a What this paper adds
• The Thai Gross Motor Function Classification System -Family Report Questionnaire (GMFCS-FR) can be reliably used to classify children with cerebral palsy aged 2 to 12 years in the community.
• An introduction to the GMFCS-FR helps special-education teachers and caregivers correctly classify the children's functional ability.
• Special-education teachers can communicate with parents or caregivers about a child's functional performance using the GMFCS-FR.
special-education centre in Khon Kaen province. Teachers from each centre were recruited as raters. After the workshop, teachers from each centre explained how to use the GMFCS-FR to parents or caregivers who either received services from their centres or lived in their communities. Then, both teachers and caregivers observed and classified the functional ability of each child independently using the Thai version of the GMFCS-FR. Parents also provided their child's demographic data. Then, the questionnaires were sent back for data analysis (Fig. S1 ).
Statistical analyses
Descriptive statistics were used to analyse and describe the characteristics of the raters and participants with CP. The inter-and intrarater reliabilities of two special-education teachers and two caregivers using the GMFCS-FR were analysed using weighted kappa coefficients (j w ), 16, 17 and the 95% confidence (CI) intervals were also reported. Statistical calculations were performed using STATA for Windows version 10 (Stata Corp., College Station, TX, USA). For the second phase, the interrater reliability among special-education teachers and caregivers using the GMFCS-FR in the community were analysed by the intraclass correlation coefficient (ICC) by the single-measure two-way mixed consistency model using SPSS for Windows version 17.0 (IBM, Armonk, NY, USA). The response rate and percentage of correct usage of the GMFCS-FR were reported.
RESULTS
The demographic characteristics of 21 children with CP in the reliability phase (the first phase) are shown in Table I.  Tables II and III show the results of intra-and interrater reliability of four raters in the first phase.
For the second phase, which examined the possibility of using the GMFCS-FR in the community, teachers from 38 special-education centres joined in the GMFCS-FR workshop and participants from 37 special-education centres agreed to participate in this study. However, only 25 special-education centres (68%) sent the questionnaires back for analyses. Three-hundred and seventy-five questionnaires were sent back; 362 of 375 questionnaires were correctly completed, nine questionnaires were filled in with the incorrect age range, and four questionnaires were completed with ticks on more than one level of GMFCS-FR. The percentage of correct use of the GMFCS-FR was 97% (362/375; Fig. S1 ).
Sixteen of 25 teachers (64%) had graduated with a Bachelor's degree, and the remaining nine teachers (36%) had a Master's degree. Most caregivers were parents (76%); the remaining caregivers were grandparents (20%) and relatives or babysitters (4%). The highest level of education of caregivers was Bachelor degree (25%), while the lowest level was from primary school (32%). The characteristics of the 362 children with CP are summarized in Table SI  (online supporting information) . Tables II and III show the interrater reliabilities between special-education teachers and caregivers for children aged 2 to 4, 4 to 6, and 6 to 12 years. The overall ICC between special-education teachers and caregivers was 0.90 (95% CI 0.88-0.92). Table IV presents the rating agreement between special-education teachers and caregivers for children in the three age ranges. The precise agreement between teachers and caregivers was calculated to be 51.3% in children aged 2 to 4 years, 70.1% in those aged 4 to 6 years, and 82.7% in those aged 6 to 12 years. The overall agreement among the raters was 72.4% (262/362). More favourable agreements were found at levels IV and V (53.3%; 193/362) for all age groups. Sixty-five of 100 (65%) children with CP in all three age groups were classified as having less gross motor function by their caregivers.
DISCUSSION
The main aim of the current study was to determine the reliability of the Thai GMFCS-FR when administered by special-education teachers and caregivers. With a preparation workshop on the Thai GMFCS-FR, special-education teachers and caregivers could reliably use this system to classify the gross motor function of children with CP aged 2 to 12 years. The first phase of this study was designed to study whether the Thai version of the GMFCS-FR can be reliably used by special-education teachers or caregivers of children with CP. We found excellent intrarater reliability among the two teachers and two caregivers in repeated classifications of 21 children with CP, with 2-week intervals. The high j w values in this study ranged from 0.91 to 1.00 and were comparable with the reliability study of the original GMFCS-FR in the UK (j=0.92, 95% CI 0.85-0.99), although the two studies used different data-collection methods. Morris et al. had the parents of 79 families classify their own child, aged between 6 and 12 years old, twice within a 3-to 6-month interval. 10 Teachers and caregivers in this study classified 21 video recordings of unknown children with CP aged 2 to 12 years. Moreover, both special education teachers (j w =0.85, 95% CI 0.69-0.97) and caregivers (j w =0.84, 95% CI 0.70-0.97) demonstrated the excellent interrater reliability of the Thai GMFCS-FR. These results verify that children with CP can have their gross motor function simply and reliably classified using the GMFCS-FR by non-health professionals and caregivers.
Various approaches that have been used to classify children with CP based on their mobility performance include a mail survey; 8, 10 interviews with their parents, either in person or by telephone; 12, 18, 19 and direct observation. 10, 11, 13 Classifying a child with CP with direct observation can represent the best of a child's usual mobility in real situations or his/her performance. However, the current study examined the reliability of caregivers and special-education teachers in watching video recordings of functional movement in young children with CP aged 2 to 12 years. Using video recordings can help with the limitations of on-site data collection, time required for administration and different behaviour states or levels of compliance among young children. 20, 21 Teachers and caregivers in this study used the same Thai GMFCS-FR questionnaire, and they were introduced to, practised using, and discussed using the GMFCS-FR questionnaire before classification. The results of the excellent interrater reliability in this study are in line with L€ owing et al.'s suggestion that a model with education, supervised selfeducation, and practice resulted in very good reliability in a setting with no previous knowledge of the GMFCS. 22 This previous study found that the interrater reliability of the GMFCS-E&R between paediatricians and physiotherapists was 0.85 (95% CI 0.75-0.88), between physiotherapists and students was 0.91 (95% CI 0.86-0.95), and between paediatricians and students was 0.85 (95% CI 0.79-0.90). 22 Morris et al., however, reported that the reliability between family members and health professionals was high, regardless of whether a discussion took place between them. 8 The ICC was 0.97 when families had discussed their child's GMFCS level with a health professional, and 0.92 when families had not discussed their child's GMFCS level with health professionals.
The Thai GMFCS-FR was studied in teachers and caregivers from 25 special-education centres around Thailand. When the reliability of the Thai family report of the GMFCS was tested in communities, we found high overall interrater reliability (ICC 0.90, 95% CI 0.88-0.92) between special-education teachers and caregivers in children with CP aged 2 to 12 years. This result was consistent with the excellent reliability (ICC 0.90, 95% CI 0.90-0.96) described by Morris et al. 8 between professionals and families in children with CP aged 6 to 12 years. The current study initially reported reliability between special-education teachers and caregivers, while previous studies investigated the reliabilities of the GMFCS-FR between health professionals and families. 8, [10] [11] [12] [13] 18, 19, 22, 23 There has only been one previous study that determined the interrater reliability in a special-education school. Onehundred and thirty children with CP aged 6 to 18 years were classified by six physiatrists, 21 physical therapists, and 15 teachers and parents. Excellent reliabilities of the GMFCS-E&R and an overall ICC ranging between 0.84 and 0.92 were found in this prior study. 14 The response rate in our study was 68% (25/37), which is an acceptable rate of participation, and 97% of responders used the Thai GMFCS-FR correctly, indicating that the Thai GMFCS-FR can be simply and conveniently used in the community. The GMFCS-FR is definitely a useful tool for both caregivers and teachers to communicate effectively and plan an optimal goal and assistance for young children with CP.
When the interrater reliability was analysed in different age groups, the ICCs in this study increased with advancing age. This finding was equivalent to the results of the study performed by Jewell et al., 11 which studied children aged 2 to 4 years (ICC 0.93, 95% CI 0.88-0.95) and 4 to 6 years (ICC 0.96, 95% CI 0.94-0.98). Furthermore, the precise levels of agreement between special-education teachers and caregivers were consistent with the interrater reliability results. The precise levels of agreement between teachers and caregivers were 51.3%, 70.1%, and 82.7% in children aged 2 to 4 years, 4 to 6 years, and 6 to 12 years respectively. Overall, the precise agreement was 72.4% (262/362) of raters.
Sixty-five of 100 (65%) children with CP in all three age groups were classified as having less gross motor function by their caregivers, and these findings are consistent with those of previous studies. 12, 19 While the standardized environment and assistive devices providedsuch as an elevator slope, parallel bars, wheelchair, walker, and mats -were designed for children with disabilities at the special-education centres, each child with CP has different environments in the home and community settings. Most participants in this study lived in twostorey houses, caregivers from only 100 of 362 families reported that they had a wheelchair, and 45 families had a slope and handmade parallel bars. The results from the current study of the Thai community indicated that a more favourable agreement was found in children with CP in GMFCS levels IV and V (53.3%; 193/362) for all age groups. This finding was consistent with the previous retrospective cohort study of Thai children with CP, which reported that 51.8% of participants were classified as non-ambulatory children with CP (GMFCS levels IV and V). 24 This indicates that most children with CP in our communities have poor mobility and require physical assistance in most settings. This is an interesting result, revealing that inadequate assistive devices and an inappropriate environment were features of the habitat of most children with CP who had poor mobility. These environmental features caused caregivers and special-education teachers to have different experiences and perceptions of a child's mobility. Special-education teachers might overestimate a child's ability in a standardized area, which represents the child's maximum gross motor function. Therefore, specialeducation teachers and caregivers of children with CP should discuss the child's gross motor function so that they have the same picture of functional performance for children with CP in several environmental settings.
Several limitations of this study need to be addressed. First, we recruited only children aged 2 to 12 years in a community that received services from special-education centres. Future studies should address the reliability of the GMFCS-FR in children with CP aged 12 to 18 years in various settings, such as schools, or those who are in the community and cannot come to schools. Second, a small number of special-education teachers participated in this study, potentially owing to concerns about the cost and distance for getting to the training workshop. Therefore, only 49% (38/77) of special-education centres in Thailand joined in the training workshop. A future study might consider a training workshop using video conferencing and the recruitment of more participants by using telephone and mailing interviews.
In conclusion, this study demonstrated excellent reliability and agreement between special-education teachers and caregivers using the Thai version of the GMFCS-FR. It implies that special-education teachers and caregivers can reliably use the GMFCS-FR to classify children with CP. The GMFCS-FR is a useful tool for aiding communication between special-education teachers and caregivers regarding the gross motor ability routinely observed in children with CP at home, school, and in different community settings.
